The High School Teacher Lag: A Problem for the Profession by Green, Ben A., Jr.
Iowa Science Teachers Journal 
Volume 5 Number 2 Article 4 
1967 
The High School Teacher Lag: A Problem for the Profession 
Ben A. Green Jr. 
Follow this and additional works at: https://scholarworks.uni.edu/istj 
 Part of the Science and Mathematics Education Commons 
Let us know how access to this document benefits you 
Copyright © Copyright 1967 by the Iowa Academy of Science 
Recommended Citation 
Green, Ben A. Jr. (1967) "The High School Teacher Lag: A Problem for the Profession," Iowa Science 
Teachers Journal: Vol. 5 : No. 2 , Article 4. 
Available at: https://scholarworks.uni.edu/istj/vol5/iss2/4 
This Article is brought to you for free and open access by the Iowa Academy of Science at UNI ScholarWorks. It has 
been accepted for inclusion in Iowa Science Teachers Journal by an authorized editor of UNI ScholarWorks. For 
more information, please contact scholarworks@uni.edu. 
The .High School Teacher Lag: A 
Problem for the Profession 
The problem of inadequate num-
bers of high school physics teachers 
and the poor preparation of many of 
those who do teach physics is one of 
the most serious problems which faces 
our profession. The CCP has activated 
a panel (the Panel on the Preparation 
of Physics Teachers) to give full-time 
attention to this problem and to rec-
ommend courses of action to the Com-
mission. The following is a report by 
CCP Staff Physicist Ben A. Green, Jr., 
on leave from Western Reserve Uni-
versity, who recently visited several 
institutions which have been unusual-
ly successful in producing high school 
teachers of physics. 
"How many physics teachers for 
the high school do you graduate per 
year?" This would have been regarded 
as a relatively unimportant question 
by most university physicists a few 
years ago, but if inquiries at the Com-
mission office are any indication, a 
change is brewing. 
A change is certainly needed. En-
rollment in high school physics is still 
dropping relative to the number of 
students, in spite of the decade of ef-
fort on PSSC, the widespread interest 
in the space program, the increasing 
realization that some knowledge of 
science is essential to the educated 
citizen. This decline affects the col-
lege physics enrollment as well. The 
number of physics majors declared at 
Reprinted from Commission on College 
Physics Newsletter, May 1967. 
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the junior year was 1.7% of the fresh-
man class in 1960, while the projected 
figure for 1967 is 0.90%. Coupled with 
the fact that 95% of all physics majors 
take high school physics, these data 
point to trouble at the high school 
level. The high school has already re-
ceived some attention from physicists 
and with important effect. The PSSC 
course has served as a model for other 
disciplines. A second generation, the 
Project Physics course, is emerging 
from Harvard. But no matter what 
courses are designed, someone must 
teach them. The AIP Pre-College 
Physics Project ( 1965-66) concluded 
that although a wider variety of phys-
ics courses might better suit the needs 
of a larger high school audience, "it 
is also apparent that students rely 
more on the individual teacher than 
on a written course of instruction, and 
that the most important element in 
the learning process is a well-trained 
teacher."1 
Do we have well-trained physics 
teachers? There are some, for ex-
ample, those who hold master's de-
grees in physics, who are very well 
prepared. But the overall picture is 
far from reassuring. If we define mini-
mally adequate college preparation as 
18 semester hours in the discipline 
taught, we find the fraction of high 
school classes taught by inadequately 
trained teachers to be: 2 
1 Physics Today ( October 1966), p. 9. 





These data indicate that the prob-
lem of poor teacher preparation is not 
so much a general one due to the sta-
tus of the nation's high schools or to 
some feature common to the sciences, 
as it is an indication of the failure 
specifically of the academic physics 
community to represent itself ade-
quately to the high schools through 
the training of teachers. 
What can be done about it? The 
Commission on College Physics has 
seen the problem as an appropriate 
concern because college physics pro-
grams are being deprived of good can-
didates and because college physicists 
are responsible for training new high 
school physics teachers. The Commis-
sion last year appointed a panel to 
look into this question. The Panel on 
the Preparation of Physics Teachers 
(PPPT) 3 divided the problem into 
three areas: standards of state teacher 
certification, teacher training curricu-
la, and student recruitment for these 
curricula. 
State certification requirements in 
physics range from 36 semester hours 
credit in physics to one college course 
in chemistry! But most states now re-
quire 12 to 16 credit hours. In 1961, 
Commission members cooperated 
3 Ben A. Green ( Commission on College 
Physics) ; W. Thomas Joyner (Hampden-
Sydney College ); Robert N. Little ( Univer-
sity of Texas) ; Melba Phillips ( University 
of Chicago) ; Richard H . Sands (The Uni-
versity of Michigan) ; Robert L. Sells 
( S UNY at Geneseo, Chairman) ; Arnold A. 
Strassenburg ( SUNY at Stony Brook) ; 
Philip Younger ( St. Cloud State College). 
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with the American Association for the 
Advancement of Science ( AAAS) and 
the National Association of State Di-
rectors of Teacher Education and 
Certification ( NASDTEC) in prepar-
ing Guidelines for Preparation of 
Programs for Science and Mathema-
tics Teachers. These Guidelines urged 
the requirement of an undergraduate 
major in the subject discipline and 
have influenced state certification re-
quirements upward since that time, 
although no state now requires the 
major.4 
Certification requirements are not 
entirely effective tools for raising the 
level of teacher training. Of the 17,000 
teachers of high school physics, at 
least 800 ( some say 1,700) leave the 
physics classroom every year. Only 
500 persons are graduated from col-
leges each year certified to teach 
physics. Of these about 350 actually ac-
cept teaching positions. The deficit-
at least 450 teachers per year-is made 
up by temporary or emeregncy certi-
fication, which frustrates the intent of 
certification standards. 
The PPPT last year surveyed the 
colleges and universities which were 
4 Should the regular physics major be re-
quired of the high school teacher? The 
physics major who teaches in high school 
may expect to earn about $500 per month 
to start; if he goes to work for industry, he 
earns $630 per month ( median figures for 
1964-65). In the face of this 26 per cent 
difference, it is surprising that any physics 
majors choose to teach. In the long run, 
the teachers' salaries will have to be raised. 
But even if salaries were equalized, the fact 
would remain that the socially-oriented per-
son who chooses high school teaching over 
research work is not motivated to compete 
with the physics specialist who plans to go 
on to the doctorate. 
thought to be active in high school 
teacher preparation and discovered 
some interesting facts: 
1. Some well-known, high-prestige 
schools typically do not have any 
programs specifically tailored to 
the needs of the prospective high 
school physics teacher. They rec-
ommend the regular physics ma- . 
jor program. 
2. These same schools typically 
graduate two or three teachers 
every five years. 
3. Less than ten schools in the na-
tion graduate more than five 
physics teachers per year. 
There are a few schools which 
graduate an appreciable number of 
physics teachers. Kansas State Teach-
ers College has graduated an average 
of 18 physical science teachers per 
year over the past decade. ( These 
physical science teachers take 19 
hours of physics. We shall define 18 
or more hours in physics plus state 
certification as making a "physics 
teacher" for the purposes of this sur-
vey.) Indiana State University has 
about 14 per year, while Indiana Uni-
versity has eight. Central Michigan 
University graduates usually more 
than ten teachers per year with at 
least 20 hours in physics. 
The PPPT asked me as its CCP 
staff representative to visit some of 
these high-producing schools to look 
for the secret of their recruiting suc-
cess. The following is a report on Kan-
sas State Teachers College and Indi-
ana State University. 
Kansas State Teachers College does 
not pretend to rank among the top 
twenty physics departments in the na-
tion. Located in Emporia, it has an 
enrollment of 7,000 and a physics fac-
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ulty of eight. Of the eight, only the 
department chairman has a Ph.D. in 
physics; another member has his doc-
torate in education with a minor in 
physics. 
KSTC has q.one very well, however, 
in the training of physics majors. Al-
most half of their ten physics majors 
per year go to graduate school in 
physics. The physics major program 
has achieved a measure of national 
recognition by being used ( without 
being named) as one of four model 
programs for public colleges and uni-
versities described recently in a study 
of physics departments. 
The outstanding success KSTC has 
had in recruiting 18 students to high 
school physics teaching per year is ap-
parently due to the personal efforts of 
the KSTC physics faculty to persuade 
students to study physics. Many of the 
students are oriented toward teaching 
from the start; hence the direction of 
the recruitment effort is to sell science 
to teachers instead of teaching to sci-
entists. Each student who enters the 
required Physical Science course is re-
garded as a valuable human resource. 
If he does extremely well, he is urged 
to major in physics; if he does well 
above average, one of the faculty talks 
with him privately and discusses the 
possibility of going into physical sci-
ence teaching. 
The student who accepts this invi-
tation then takes 19 hours of physics, 
18 hours of chemistry, 18 hours of 
mathematics, and usually some biolo-
gy. ( Most Kansas high schools offer 
chemistry and physics only in alter-
nate years, making it pointless to in-
sist upon more specialization.) The 
physics courses are: 
College physics 
(non-calculus) 10 hours 
Modern physics 3 hours 
Advanced physics 
laboratory 3 hours 
. Intermediate physics 3 hours 
The intermediate physics course 
covers advanced material on light, 
heat, electricity, and mechanics. 
After he graduates and is placed in 
a high school, the student is visited 
from time to time not only by his ed-
ucation department supervisors but 
also by a member of the physics de-
partment. This follow-up is very help-
ful to the new teacher. 
Winston Cram, chairman at KSTC, 
says, "The person who can make a 
good physics teacher doesn't come in-
to your office and say 'I want to be a 
physics teacher.' You have to go out 
and get him!" Such extra effort seems 
to pay off handsomely. 
Indiana State University has over 
10,000 students at its Terre Haute 
campus. Its physics department has 
grown in the past four years from two 
to ten members, of whom seven have 
Ph.D.'s. This expansion is due to the 
efforts of Harold K. Hughes, who be-
came chairman in 1962 and who has 
concentrated initially on building up 
the graduate program at the master's 
level in nuclear and solid state phys-
ics. 
However, the teacher training pro-
gram is of much earlier origin. The 
two pre-1962 faculty members, Rich-
ard Winn and Howard Black, have 
been worrying about and working 
toward recruiting and preparing phys-
ics teachers for over fifteen years, in 
which time they have managed to 
train a majority of the high school 
physics teachers now teaching in their 
6 
part of Indiana. Some of the students 
of teachers who were students of 
Winn and Black have themselves 
gone to Indiana State, studied under 
this pair, and are now physics teach-
ers themselves-a second generation. 
Careful records are kept of the ca-
reers of all teacher graduates, and 
communication is maintained through 
a newsletter. The graduates come 
back often, frequently bringing their 
classes for a visit. 
The prospective physics teacher 
may elect either a "teaching major," 
comprising 32 hours in physics and 
8 in chemistry, or a minor, comprising 
24 hours in physics. The minor is more 
popular by 2 to 1. The courses are 
those taken by physics majors. The 
minor program consists of: 
Intermediate physics 10 hours 
Analytical mechanics 3 hours 
Electricity and 
magnetism 3 hours 
Modern physics 3 hours 
Electrical measurement 3 hours 
Electives 2 hours 
Total 24 hours 
Chairman Hughes admits that when 
he came he was skeptical of the value 
of all the effort expended on attract-
ing high school teachers into physics. 
Now, however, he is convinced not 
only that they are helping to meet a 
public need, but that the program is 
working to the private advantage of 
the department as well. The profit for 
Indiana State is that there now exists 
in the Indiana high schools a large 
network of quasi-organized physics 
teachers who boost Indiana State and 
send along their promising graduates. 
With this combination of personal 
ties to the high schools, good teach-
ing, and a strong, aggressive faculty, 
Indiana State is bound to continue to 
attract good students to both the pro-
fessional major and the teacher train-
ing programs. 
From the evidence accumulated 
from the PPPT survey and the ex-
perience of these two successful 
schools, two generalizations emerge: 
( 1) the regular physics major pro-
gram is not producing high school 
teachers ; and ( 2) students can be at-
tracted into a program for high school 
teaching if it is designed for their 
needs and if they are given ( along 
with the courses) the attention and 
respect of faculty members. 
In a one-week working conference 
this summer the PPPT will give care-
ful consideration to these generaliza-
tions in an effort to provide more sub-
.stantial guidelines to departments of 
physics who are seeking ways to dis-
charge their responsibilities in the 
preparation of physics teachers. 
FALL MEETING OF THE 
ACADEMY 
The second annual meeting of the 
Academy in the fall to consider prob-
lems of articulation between two- and 
four-year colleges and among colleges 
generally was held on October 13 and 
14 in Waterloo. This valuable meeting 
has become a major time for Academy 
members to compare ideas concerning 
college instruction. 
Plans for 1968 are still incomplete. 
Dr. Clifford McCollum of the Univer-
sity of Northern Iowa will appreciate 
receiving additional comments and 
suggestions for future chairmen of the 
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The conference will include high 
school teachers, a member of the Proj-
ect Physics group, as well as Panel 
members, and will be expected to pro-
duce in some detail curricular and 
course specifications for a high school 
physics teachers program. It will also 
examine the problem which lies at the 
root of the shortage, that of student 
recruitment . 
The message from Kansas State 
Teachers College and Indiana State 
on this is, however, clear. There do 
exist students who combine a degree 
of interest in science with a degree of 
interest in people. They could be po-
tential physics teachers, but we will 
have to make them feel welcome in 
the physics department. We will have 
to convince them that they can win 
our respect on their own terms, with-
out necessarily modeling their careers 
after our own. 
Fall Conference. Dr. McCollum and 
Mr. David Fagle of Marshalltown 
Community College organized and 
conducted the 1967 conference in ac-
cordance to policies and directions 
from the Board of Directors. 
The Fall Meeting represents one 
more program, activity, and contribu-
tion of the Academy in terms of en-
couraging the development of science 
and better education in the sciences in 
Iowa. The contribution of this confer-
ence will continue as some of the ma-
jor addresses and section summaries 
are edited for use in future issues of 
ISTJ. 
